carindi pneumonia in early infancy and periodic neutropenia are frequent concomitants. Although this disease was originally described as X linked (9) , other genetic patterns have also been reported, indicating clinical and genetic heterogeneity (10) . A Hepes, 1.9 mg/ml NaHCO3, 100 U/ml penicillin, and 100 '%g/ml streptomycin} were mixed with 2 ml filtered supernatant of the B95-8 cell culture containing EBV (13) and incubated at 37°C for 24 h under 5% CO2. Subsequently, cells were distributed to 96-well flat-bottomed microplates (Costar, Cambridge, MA) at a cell density of 1 X 103/well in culture medium. Peritoneal adhesive cells from a BDF, mouse were used as feeders. 3-4 wk after EBV infection, extensive cell growth was observed.
Immunostaining. After expansion of the cells for another 1-2 wk, the transformed cells were assayed for Ig expression by direct immunofluorescence as described previously (14) . In brief, the cells were stained with fluorescein-conjugated goat F(ab')2 anti-human -y chainspecific antiserum (Tago Inc., Burlingame, CA) (left, 100 times), or rhodamine-conjugated goat anti-human ,u chain-specific anti-serum (Cappel Laboratories, Malvern, PA) (right, 100 times).
Southern blotting, cloning, and sequencing. Probes JH, 5'-S,,, and S, were prepared from the already published clones (15) . Conditions of hybridizations were the same as described (16) . Two rearranged clones, XHT1 12-1 and XHT1 12-2, were isolated from HT1 12 cell DNA by the ordinary cloning procedure (17) . Nucleotide sequence was determined by the dideoxy method (18) (20) as a y primer.
After total RNA from HT1 12 cells was hybridized with either the g or the first -y primer and incubated with reverse transcriptase, the VH primer was added to each cocktail. PCR was carried out 25 times with Taq DNA polymerase (21) . The size of the major amplified product was 170 bp in the g primer-containing cocktail. Since several kinds of mRNAs were amplified in the y primer-containing cocktail, we used another method to identify a y message. First, cDNA was prepared from total RNA with the first 'y primer. The single-stranded DNA products, the fractions longer than 80 nucleotides, which were separated by acrylamide gel electrophoresis, were pooled. The PCR was carried out with Taq DNA polymerase using the VH primer and a second y primer complementary to a location further upstream of the first y primer. The second y primer is a 17-mer GAAGACCGATGG-GCCC-ll. The length of the major amplified product was 146 bp.
Results
Establishment of a double isotype-bearing cell from a hyper IgM immunodeficiency patient. The patient described in this paper was a 5-yr-old boy with typical clinical signs of hyper IgM immunodeficiency; that is, elevated IgM (309 mg/dl), decreased IgG (43 mg/dl) and IgA (1 1 mg/dl) in serum, and a past history ofP. carinii pneumonia and periodic neutropenia. His younger brother had the same clinical signs and laboratory findings, suggesting an X-linked disease. In contrast to the description by the WHO scientific group (1 1 (Fig. 1) .
Germline configuration in the Ig switch regions on both chromosomes. DNA was prepared from HT 1 12 cells. We also prepared DNA from total mononuclear cells of the patient's peripheral blood as a germline control to avoid restriction polymorphism. The DNAs were digested with Hind III, and Southern hybridization was carried out with the JH probe ( Fig.  2 a) (22) . In the HT 1 12 cells' DNA, two bands were detected at 10.5 and 7.7 kb, as shown in Fig. 2 b. We cloned both bands and named XHT 1 12-1 and XHT 1 12-2. Several positive clones were isolated from each band. Restriction maps of the clones derived from the same band were identical, indicating clonality of HT1 12 cells. Although the size of the 10.5-kb band was apparently the same as that in germline DNA, both clones were rearranged ones. We determined the nucleotide sequences of rearranged regions in clone XHT 1 12-1 (10.5-kb band) and clone XHT1 12-2 (7.7-kb band). As shown in Fig. 3 , To examine whether the configuration in the CH gene loci was germline or rearranged, two probes, 5'-S,, and S-f, were prepared ( Fig. 2 a) to parts of C,, (24) and C., (20) genes, respectively. PCR was carried out as described in Methods. The size of the major amplified product was 170 bp in the 1A primer-containing cocktail. Since several kinds of mRNAs were amplified in the -y primer-containing cocktail, y message was amplified by two steps as described in Methods. The size of the major amplified products was 146 bp. Both 170-and 146-bp fragments were cloned and their nucleotide sequences were determined. As shown in Fig. 4 a, the same VHDHJH sequence is directly con- cells established in this study would be good systems to examine whether discontinuous transcription followed by trans-RNA splicing exists for y expression in double producers.
